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1 INTRODUCTION  

1.1 Purpose 

This document describes the trial and evaluation activities of the ADAMANTIUM system. 

More specifically, the document describes a number of tasks that are identified for the 

functional Validation of ADAMANTIUM components and sub-systems as well as some 

performance level experimentation of the ADAMANTIUM approach to be carried out in the 

testbed. The identified tasks include the methodology to be undertaken for performing the 

functional/operational tests, definition of some service-oriented test scenarios, system-level 

operational test scenarios and functional and performance level test campaigns and 

identification of the expected results. These scenarios and tests have been conducted in the 

ADAMANTIUM small scale prototype testbed, under real service conditions.  

 

1.2 Audience 

This deliverable is addressed to an audience, which can be considered as twofold:  

Á For the needs of ADAMANTIUM, this deliverable targets all people involved in 

integration of IPTV and VoIP equipments and applications.  

Á Beyond the needs of ADAMANTIUM, the current deliverable can be further exploited 

by the industry as a reference document that reports on the efficiency of an enhanced 

IMS infrastructure, which is equipped with a PQoS-aware MCMS and VoIP/IPTV 

services with adaptation capabilities.  

1.3 Scope of the document 

The scope of this deliverable is to report the trial and evaluation activities that have been 

performed within the framework of Task 5.4 of ADAMANTIUM project, exploiting the fully 

functional prototype that has been developed at the premises of partner NCSR Demokritos. 

 

1.4 Structure of the document 

Upon completing the integration of the ADAMANTIUM platformôs components into the 

ADAMANTIUM small-scale prototype platform, the trials and evaluations actions followed. 

The main focus of this deliverable is to describe the above mentioned trials and evaluations, 

which have been performed on the ADAMANTIUM prototype platform. The Deliverable 

D5.3 has the following structure:  

Chapter 1 provides a brief introduction and description of this deliverable. 

Chapter 2 provides the full trial process of the ADAMANTIUM pilot platform. 

Chapter 3 describes the evaluation process of the ADAMANTIUM pilot platform and 

provides the evaluation results. 

Chapter 4 provides the benchmarking tests of ADAMANTIUM system. 

Chapter 5 provides a glossary for this document. 
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2 ADAMANTIUM SMALL -SCALE PROTOTYPE TRIALS  

This chapter summarizes the trial actions that have been performed within the evaluation 

process in order to test the proper functionality and operability of the various modules that 

build the small-scale prototype platform of ADAMANTIUM  project. 

2.1 IMS Modules 

In this sub-section are provided the checklist tables of IMS modules within the activities of 

the prototype trials.  

2.1.1 IMS Modulesô Operability  Checklist 

The following table summarizes the IMS modules operability checklist in the 

ADAMANTIUM small scale prototype platform. 

IMS Module Functionality Operational Status 

Home Subscriber 

Server (HSS) 
Data storage YES 

Proxy Call Session 

Control Function  

(P-CSCF) 

Signaling handling, 

request/response 

validation/forwarding  

YES 

Interrogating Call 

Session Control 

Function (I-CSCF) 

Message routing to the 

correct SCSCF 
YES 

Service Call Session 

Control Function  

(S-CSCF) 

Session control and 

registration services for 

Users 

YES 

RTPProxy Service Proxy YES 

Policy and Charging 

Rules Function (PCRF) 

Decision about the flow 

characteristics according to 

data from IMS 

YES 

Policy and Charging 

Enforcement Function 

(PCEF) 

Flow enforcement according 

to PCRF's decisions 
YES 

Table 1 IMS Modules and their operability in ADAMANTIUM platform 

As it can be concluded by the above Table, all the IMS modules must be operational in order 

to achieve ADAMANTIUM functionality. 
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2.1.2  IMS Registration of ADAMANTIUM Modules Checklist 

In this sub-section the IMS compatibility requirements of the various ADAMANTIUM 

modules are tested. The following table summarizes the results: 

Modules of the Platform IMS Registration 

MCMS YES 

MSMM   (VoIP) YES 

MSAM   (VoIP) YES 

MSMM   (IPTV)  YES 

MSAM   (IPTV)  YES 

TNAM  NO 

TNMM  NO 

ANAM  NO 

ANMM  NO 

VoIP Terminals YES 

IPTV Server (MSRF) YES 

IPTV Phone YES 

Table 2 IMS Compatibility of the platform's modules Checklist 

As it can be deduced by the above Table, all the service-related modules must be IMS-

registered, given that the service session must be known to the MCMS. Only the network-

related ones are not necessary to be.  

2.1.3 Access and Transport Network QoS Checklist 

The following table presents the QoS characteristics that are satisfied by the ADAMANTIUM 

small scale prototype. 

Network Supported Technology Operational Status 

Core (Transport) Network DiffServ Classes YES 

Access Network UMTS Classes YES 

Table 3 Network QoS Checklist 

As it can be deduced from the table above, both the TN and AN must implement traffic 

differentiation techniques in order to support ADAMANTIUM system. 
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2.1.4 External Network Monitoring Modules  Checklist 

Table 4 presents the external network monitoring modules and their operational status at the 

small-scale prototype platform of ADAMANTIUM. 

Network Module Functionality  
Operational 

Status 

Core (Transport) 
TN Monitoring 

Module 

Network Monitoring 

using Linux shell 

scripts 

YES 

Core (Transport) 

Module 

communicating with 

the TNMM  

Data transfer to the 

TNMM via socket 
YES 

Core (Transport) 

Module on the IMM 

communicating with 

the EMM 

Data transfer to the 

EMM via socket 
YES 

Core (Transport) 

Module on the EMM 

communicating with 

the IMM  

Data transfer to the 

IMM via socket 
YES 

Core (Transport) 
Data Merging Module 

on EMM 

Merging of data 

coming from all nodes 

of the TN 

YES 

Core (Transport) Web Interface 

Presentation of 

Monitored Data 

through a Web 

Browser 

YES 

Access 
AN Monitoring 

Module 

Network Monitoring 

using Linux shell 

scripts 

YES 

Access 

Module 

communicating with 

the ANMM  

Data transfer to the 

ANMM via socket 
YES 

Access Web Interface 

Presentation of 

Monitored Data 

through a Web 

Browser 

YES 

Table 4 External Network Monitoring Modules Checklist 

2.1.5 External Network Adaptation Modules Checklist 

Table 5 presents the checklist of the external network adaptation modules and the operational 

status of the respective modules at the small-scale ADAMANTIUM prototype  

Network Module Functionality  
Operational 

Status 

Core (Transport) 

Module 

communicating 

with the TNAM  

Data transfer to 

the TNAM via 

socket 

YES 

Access 

Module 

communicating 

with the ANAM 

Data transfer to 

the ANAM via 

socket 

YES 

Table 5 External Network Adaptation Modules Checklist 



D5.3 ï Trials and Evaluation   Page 12 of 108 

Copyright É ADAMANTIUM 

2.2 MCMS Modules Checklist 

Table 6 presents the checklist of the MCMS modules and the operational status of the 

respective modules at the small-scale ADAMANTIUM prototype  

Module Functionality 
Operational 

Status 

AEM  
Session Initiation ï Decisions about 

Monitoring/Adaptation Actions  
YES 

MSMM  
Session Initiation Data Transfer to AEM 

ïMonitoring Data Transfer to AEM  
YES 

MSAM  
Adaptation Commands from AEM to 

TAMs and Servers 
YES 

TNMM  
Monitored Data Transfer from Core 

Network to AEM via socket 
YES 

TNAM  
Adaptation Commands from AEM to 

Core Network via socket 
YES 

ANMM  
Monitored Data Transfer from Access 

Network to AEM via socket 
YES 

ANAM  
Adaptation Commands from AEM to 

Access Network via socket 
YES 

MSMM -

SipAgent(VoIP) 

Communication from MCMS/MSMM to 

VoIP TAM  
YES 

MSAM -

SipAgent(VoIP) 

Communication from MCMS/MSAM to 

VoIP TAM  
YES 

MSMM -

SipAgent(IPTV) 

Communication from MCMS/MSMM to 

IPTVPhone and MSRF 
YES 

MSAM -

SipAgent(IPTV) 

Communication from MCMS/MSAM to 

IPTVPhone and MSRF 
YES 

MCMS 

Database 

Storage of Session Data and Adaptation 

Rules 
YES 

Table 6 MCMS Modules Checklist 

As it can be deduced from the Table above, all the MCMS modules must be enabled in order 

to support ADAMANTIUM system.  
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2.3 ADAMANTIUM Terminals Checklist 

Table 7 summarizes the checklist of ADAMANTIUM terminals and depicts the respective 

operational status of the small-scale prototype. 

Service Module Functionality Operational Status 

VoIP 
PQoS-Aware IMS-

Communication 
VoIP calls YES 

VoIP 
PQoS-Aware IMS- 

Communicator 

QoS calculation 

and ALARM 

sending to MCMS 

YES 

VoIP 
PQoS-Aware IMS-

Communicator 

Codec adaptation 

capability after 

messages from 

MCMS 

YES 

IPTV  IPTV Server (MSRF) 
Video Streaming 

with VLC  
YES 

IPTV  IPTV Server (MSRF) 
Video Streaming 

with Gstreamer 
YES 

IPTV  IPTV Phone 
Video Receiving 

with VLC  
YES 

IPTV  IPTV Phone 
Video Receiving 

with Gstreamer 
YES 

IPTV  IPTV Phone 

QoS calculation 

and ALARM 

sending to MCMS 

YES 

IPTV  IPTV Server (MSRF) 

Picture Format and 

Bitrate Adaptation 

capability after 

messages from 

MCMS 

YES 

Table 7 Terminal Modules Checklist 

As it can be deduced from the Table above, a terminal in order to support ADAMANTIUM 

system must be PQoS-aware, IMS compatible and support both IPTV and VoIP service. 
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2.4 VoIP Service Checklist 

Table 8 presents the checklist of VoIP service, which is successfully passed by the small scale 

ADAMANTIUM prototype.  

Process 
Operational 

Status 

All modules initiated YES 

All modules registered YES 

Client1 calls Client2 YES 

Client2 sends positive response to Client1 YES 

Session Initiation From IMS YES 

Flow Enforcement from PCF YES 

Session Initiation From MCMS ï storage to Database YES 

Client1 observes PqoS = max when no loss in Networks YES 

Client2 observes PqoS = max when no loss in Networks YES 

Loss introduction in Access Network YES 

Client1 observes 2 < PqoS < 3 (two consecutive values) and sends WARNING 

ALARM to MCMS/AEM through MSMM SIP AGENT  
YES 

MCMS/AEM sends Monitoring command to TN, AN, codec adaptation 

command to TAM (G711->GSM->G723) and stores the data to the DB 
YES 

Loss introduction in Access Network YES 

Client1 observes PqoS < 2 (two consecutive values) and sends RED ALARM to 

MCMS/AEM through MSMM SIP AGENT  
YES 

MCMS/AEM sends Adaptation command to AN (BACKGROUND -

>CONVERSATIONAL), codec adaptation command to TAM (G711->GSM-

>G723) and stores the data to the DB 

YES 

Client1 observes PqoS = max when no loss in Networks YES 

Loss introduction in Core Network YES 

Client1 observes 2 < PqoS < 3 (two consecutive values) and sends WARNING 

ALARM to MCMS/AEM through MSMM SIP AGENT  
YES 



D5.3 ï Trials and Evaluation   Page 15 of 108 

Copyright É ADAMANTIUM 

MCMS/AEM sends Monitoring command to TN, AN, codec adaptation 

command to TAM (G711->GSM->G723) and stores the data to the DB 
YES 

Loss introduction in Core Network YES 

Client1 observes PqoS < 2 (two consecutive values) and sends RED ALARM to 

MCMS/AEM through MSMM SIP AGENT  
YES 

MCMS/AEM sends Adaptation command to TN (BE->EF), codec adaptation 

command to TAM (G711->GSM->G723) and stores the data to the DB 
YES 

Client1 observes PqoS = max when no loss in Networks YES 

Client1 terminates call YES 

Client2 sends positive response to Client1 YES 

Session Termination From MCMS ï storage to Database YES 

Flow Deletion from PCF YES 

Session Termination From IMS YES 

Modules Deregistered YES 

Modules Deactivated YES 

Table 8 VoIP Service Checklist 

 

2.5 IPTV Service Checklist 

Table 9 presents the checklist of IPTV service, which is successfully passed by the small scale 

ADAMANTIUM prototype.  

Process 
Operational 

Status 

All modules initiated YES 

All modules registered YES 

IPTVPhone gets connection to the MSRF YES 

IPTVPhone asks the MSRF for the video YES 

MSRF starts streaming the video to the IPTVPhone YES 

Session Initiation From IMS YES 

Flow Enforcement from PCF YES 

Session Initiation From MCMS ï storage to Database YES 

IPTVPhone observes QDM (Quality Degradation Meter) value = min when no loss in Networks YES 
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Loss introduction in Access Network YES 

IPTVPhone observes 2 < QDM < 3 and sends WARNING ALARM to MCMS/AEM through 

MSMM SIP AGE NT 
YES 

MCMS/AEM sends Monitoring command to TN, AN, bitrate (500kbps->300kbps) and picture 

format (CIF ->QCIF) adaptation command to IPTVPhone and stores the data to the DB 
YES 

Loss introduction in Access Network YES 

IPTVPhone observes QDM > 3 and sends RED ALARM to MCMS/AEM through MSMM SIP 

AGENT 
YES 

MCMS/AEM sends Adaptation command to AN (BACKGROUND->STREAMING), bitrate 

(500kbps->300kbps) and picture format (CIF->QCIF) adaptation command to IPTVPhone and 

stores the data to the DB 

YES 

IPTVPhone observes QDM (Quality Degradation Meter) value = min when no loss in Networks YES 

Loss introduction in Core Network YES 

IPTVPhone observes 2 < QDM < 3 and sends WARNING ALARM to MCMS/AEM through 

MSMM SIP AGENT  
YES 

MCMS/AEM sends Monitoring command to TN, AN, bitrate (500kbps->300kbps) and picture 

format (CIF ->QCIF) adaptation command to IPTVPhone and stores the data to the DB 
YES 

Loss introduction in Core Network YES 

IPTVPhone observes QDM > 3 and sends RED ALARM to MCMS/AEM through MSMM SIP 

AGENT 
YES 

MCMS/AEM sends Adaptation command to TN (BE->AF13), bitrate (500kbps->300kbps) and 

picture format (CIF ->QCIF) adaptation command to IPTVPhone and stores the data to the DB 
YES 

IPTVPhone observes QDM (Quality Degradation Meter) value = min when no loss in Networks YES 

IPTVPhone asks for video stop from the MSRF YES 

IPTVPhone disconnects from the MSRF YES 

MSRF starts streaming the video to the IPTVPhone YES 

Session Termination From MCMS ï storage to Database YES 

Flow Deletion from PCF YES 

Session Termination From IMS YES 

Modules Deregistered YES 

Modules Deactivated YES 

Table 9 IPTV Service Checklist 
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3 EVALUATION  

This section summarizes the evaluation actions that have been performed within the 

framework of ADAMANTIUM project. 

3.1 Aim of the Evaluation 

The evaluation process aims at proving the proper operation of the platform in every step of 

the ADAMANTIUM monitoring and adaptation actions. 

3.2 ADAMANTIUM  Small-scale Prototype 

Figure 3.2-1 describes the network architecture of the ADAMANTIUM small-scale 

prototype. The testbed consists of a Core (Transport) Network, the Access Networks, on 

which the Terminals are connected, the IMS network and the IMS Gateway, which offers 

communication among all the above mentioned networks and finally the ADAMANTIUM 

MCMS entity. 

 

Figure  3.2-1 ADAMANTIUM Network Testbed 

Based on the end-user Perceived Quality, the ADAMANTIUM MCMS (Multimedia Content 

Management System) retrieves monitoring data from Transport and Access network in order 

to perform the appropriate adaptation decision to the corresponding media delivery chain 

node. For better understanding and representation of ADAMANTIUM action, Figure 3.2-2 

depicts the flow diagram of the MCMS retrieving data from ADAMANTIUM Transport 

network and applying accordingly the appropriate adaptation decision.  
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Figure  3.2-2 ADAMANTIUM  Transport Network Monitoring and Adaptation 

 

Following the same procedure as described above, Figure 3.2-3 depicts the flow diagram of 

Access network and the MCMS management system which retrieves the monitoring data in 

order to decide on the appropriate adaptation action and then apply it respectively. 

 

 

Figure  3.2-3 ADAMANTIUM Access Network Monitoring and Adaptation 

 

Following this introductory subsection, which presented very briefly the communication flow 

diagrams of the small scale-prototype from a conceptual aspect, the next sub-sections present 
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the evaluation of the ADAMANTIUM prototype, based on the above mentioned architectures 

and via tests that use the network infrastructure depicted in Figure 3.2-1.   

3.3 Evaluation of the project modules through scenarios 

Below are summarized the VoIP and IPTV service scenarios, which have been used towards 

performing the evaluation of the ADAMANTIUM system. Due to the different nature of the 

VoIP and IPTV service, for better results both services are examined in a discrete way. The 

term óevaluation scenarioô is used as a step-by-step descriptive procedure that followed in 

order to evaluate from the one hand the proper functionality and operability of 

ADAMANTIUM system and on the other hand the efficiency of the ADAMANTIUM 

solution. 

3.3.1 VoIP service evaluation scenario 

1. Registration of ADAMANTIUM  VoIP components to IMS (VoIP_MSMM_sip-agent, 

VoIP_MSAM_sip-agent, clients) 

2. Perform a VoIP call from client1 (Bob) to client2 (Alice) 

3. VoIP call initiation at MCMS (writes the call to MCMS database) 

4. Observation of PQoS in both client sides without error (starting codec G711 ï max 

PQoS value = 4.41). Observation of monitoring in network (access and core) 

5. Gradually, introduction of packet loss to access network, producing PQoS degradation 

and packet loss increment to access network (monitoring) 

6. For measured PQoS between 3 and 2, for 2 consecutive values, the TAM (client) 

sends a WARNING alarm. When this is sent, AEM decides to change codec ï 

G711ĄGSMĄG723) and MCMS requests initiation of monitoring for the networks 

(CORE and ACCESS). 

7. Increasing the packet loss to access network and for measured PQoS < 2 for 2 

consecutive values TAM (client) sends RED alarm and AEM decides to perform 

adaptation to the AN class, from Background to Conversational.  

8. The same for introducing packet loss to the TN and adaptation of the service class 

from BE to EF.  

3.3.2  IPTV service evaluation scenario 

1. Registration of ADAMANTIUM  IPTV components to IMS (IPTV_MSMM_sip-

agent, IPTV_MSAM_sip-agent,  IPTV server and client) 

2. IPTV client connects (perform a call) to IPTV server (MSRF) sending the attributes of 

the requested video and MSMM informs MCMS for the call initiation.  

3. By starting the video at client side, the IPTV PQoS meter is started.   

4. The video presented without error and IPTV PQoS value is 0 (meaning that the video 

has the maximum PQoS) 

5. Gradually packet loss is introduced to the access network and IPTV PQoS shows the 

error increment. Also the picture quality decreases. 

6. For measured IPTV PQoS values between 2 and 3 the client sends a WARNING 

alarm to MCMS and the MCMS : 

Ą Requests monitoring from Access and Core network monitoring entities.    
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     Ą Sends bitrate (500 kbps Ą 300 kbps) and picture format (CIF Ą QCIF) 

adaptation decision to IPTV client 

7. Increasing the packet loss and for measured values of IPTV PQoS over 3 the client 

sends RED alarm to MCMS and AEM decides to perform adaptation to the access 

network. 

8. The same for introducing packet loss to the core network and traffic goes from BE to 

AF13.  

 

 Based on the aforementioned scenarios, the evaluation results of VoIP and IPTV services 

follow. 

 

3.4 VoIP service evaluation 

This paragraph is dedicated to the VoIP service evaluation. The main objectives are to 

evaluate all the procedures performed at the TAM side from the registration procedure until 

the time that the call ends. The next paragraphs describe each procedure separately. Each 

paragraph comprises of a process description task and the evaluation results task. 

 

3.4.1 ADAMANTIUM VoIP service registration  

3.4.1.1 Process Description       

The evaluation process begins with the VoIP service registration procedure to the IMS 

modules, which consists of the VoIP TAM registration to the IMS platform. More 

specifically, the figures show at the evaluation results section include screenshots of the P-

CSCF (IMS platform component) with the VoIP TAM registration and a screenshot of VoIP 

TAM interface showing that the client is registered to IMS successfully. Additionally, a 

wireshark screenshot with the registration SIP messages is presented. 

 

 

Figure  3.4-1 TAM Registration to IMS for VoIP Service 

Figure 3.4-1 presents the topology of the VoIP service registration test. 
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3.4.1.2 Evaluation Process Results 

 

ü VoIP TAM -side registration  

Figure 3.4-2 depicts the VoIP TAM registration output. Initially, the user is not registered and 

the terminal asks for the userôs password, in order to proceed with the authentication (left part 

of the figure). 

 

Figure  3.4-2 VoIP TAM Registration output 

 

After that, the user gets registered to the IMS (right part Figure 3.4-2) and is ready to perform 

a VoIP call through IMS platform. Also it is easily observed that the codec for the prospective 

call is G711.  

ü P-CSCF TAM registration 

Figure 3.4-3 depicts the PCSCFôs output on a successful authentication/registration process 

for the user named Alice. 

 

Figure 3.4-3 PCSCF Successful Registration output 














































































































































































